Hypoxia, bradykinin, and prostaglandins stimulate ischemically sensitive visceral afferents.
Ischemia of abdominal visceral organs is known to reflexly stimulate the cardiovascular system. The purpose of this study was to determine which of several potential chemical stimuli present during ischemia either directly stimulate or sensitize these afferents to respond to ischemia. Impulse activity was recorded in the right splanchnic nerve of anesthetized cats. First, we determined whether the afferents were ischemically sensitive by subjecting them to 2-6 min of regional ischemia through occlusion of the descending thoracic aorta. We then examined the afferents' response to systemic hypoxia by decreasing the inspired O2 and arterial injection of bradykinin or the prostaglandins (PG) E2, PGF2 alpha, or prostacyclin (PGI2). Sixty-one percent of the rapidly adapting A fibers and 47% of the C fibers were stimulated by ischemia, and of these, 78% of the A fibers and 44% of the C fibers tested were stimulated by hypoxia. The latency of response to hypoxia (60 +/- 12 s) was significantly longer than the chemoreceptor-induced pressor response (45 +/- 11 s). Each afferent stimulated by ischemia and/or hypoxia innervated a receptive field in the pylorus, intestine, porta hepatis, gallbladder or biliary tract, pancreas, or mesentery. Ninety percent of the ischemically sensitive A fibers and 80% of the ischemically sensitive C fibers responded to bradykinin, whereas 40% of the A fibers and 62% of the C fibers responded to PGE2, PGF2 alpha, or PGI2. Several endings responded to ischemia or hypoxia only after bradykinin or PGI2 had been injected. Thus approximately 50% of slowly adapting A and C fiber endings in abdominal visceral organs respond, or can be sensitized by bradykinin or PGI2 to respond, to ischemia and/or hypoxia. However, they are not as sensitive to hypoxia as carotid and aortic body chemoreceptors, since they respond well after the chemoreceptor-induced pressor response.